Background: To improve participation rate, accuracy and respondents' compliance, it is important to know the respondents' viewpoint. Objective: To evaluate respondents' preferences and perception about the EPIC-Soft (the software developed to conduct 24-h dietary recalls (24-HDRs) in the European Prospective Investigation into Cancer and Nutrition (EPIC) Study) 24-HDR interviews and to compare these preferences and perception between population groups (for example, between genders). Design: Data were collected in Belgium, Czech Republic, France, the Netherlands and Norway in 2007. Two 24-HDRs (face-toface and telephone administered) were conducted using EPIC-Soft. An evaluation questionnaire on different study aspects was completed by the respondents. Setting: Data were collected in the European Food Consumption Validation Study. Subjects: A convenience sample of 600 apparently healthy men and women, 45-65 years old and including all educational levels, were recruited (120 subjects per country). Differences among population groups were compared by means of the w 2 -test. Results: A total of 585 respondents completed the evaluation questionnaire. In all, 88% experienced problems only to a low degree when answering face-to-face and telephone-administered 24-HDR using EPIC-Soft. A total of 15% would have preferred help of another person during the face-to-face interview in the study center (mainly men: Po0.001). Significantly, more subjects in the Netherlands and in Norway preferred two telephone (instead of face-to-face) interviews compared with the other countries (Po0.001). Conclusion: Most subjects only experienced problems to a low degree during the EPIC-Soft interviews. Differences in preferences and capabilities to answer the EPIC-Soft interviews were identified between population groups (for example, gender differences). Therefore, the methods and the design to be used in a survey should be adapted according to the study population, so as to optimize response rate and compliance.
Introduction
Although different studies have focused on the (relative) validity and reproducibility of dietary intake assessment methods, the respondent's viewpoint on these methods is often lacking. However, in large-scale surveys in which representativity of the study sample could importantly influence the results, it is important to know to what extent the survey methods might influence the respondent's participation rate and/or compliance.
The 24-h dietary recall (24-HDR) method is widely used in national and international epidemiological and dietary monitoring surveys investigating different target populations (children, adolescents and adults; Slimani et al., 2000; Vereecken et al., 2005; De Vriese et al., 2006; Moshfegh et al., 2008; Elmadfa et al., 2009) . The European Food Consumption Method Project advised the use of repeated, non-consecutive 24-HDR through strictly standardized procedures for comparable and reliable data collection (Biro et al., 2002) . In addition, the group advised using EPIC-Soft (the software developed to conduct 24-HDRs in the European Prospective Investigation into Cancer and Nutrition (EPIC) Study) to standardize the 24-HDRs as the best way forward for future pan-European dietary monitoring (Brussaard et al., 2002) . This computerized method was developed by International Agency for Research on Cancer within the EPIC Study (Slimani et al., 1999 (Slimani et al., , 2000 . Although a number of studies have already been published on the validity of 24-HDR interviews (Klesges et al., 1987; Horst et al., 1988; Lytle et al., 1993; Dop et al., 1994; Beer-Borst and Amado, 1995; Kahn et al., 1995; Takatsuka et al., 1996; Tran et al., 2000; Conway et al., 2004; Lof and Forsum, 2004; Vereecken et al., 2005) , an evaluation of 24-HDR from the respondents' viewpoint is still lacking. To optimize the comprehensibility of this method and to lower the burden on the respondent, it is important to know to what extent the respondents feel capable of answering the different questions.
Accuracy of recall information can, for instance, be improved by enhancement of the comprehensibility of the questions asked during the 24-HDR. In addition, information about the preferences of the subjects with respect to the administration method used (by telephone or face-to-face) during the 24-HDR may improve the participation rate in future monitoring and other surveys. Subar et al. (2007) showed that most respondents (72%) preferred a meal-based approach for the 24-HDR assessment, and only 17% preferred an unstructured approach. To inventory the experiences of the respondents, a respondent evaluation questionnaire was included within the validation study of the European Food Consumption Validation (EFCOVAL) Project, which was devoted to the adaptation and validation of the 2 non-consecutive days of 24-HDR using EPIC-Soft as a future pan-European food consumption survey instrument.
The aim of this manuscript was to investigate the respondents' preferences and perception about the 24-HDR, administered via face-to-face and telephone interviews using EPIC-Soft, and to compare these preferences and perception between population groups (for example, men versus women or between body mass index categories). In addition, we considered the respondent's view on other components included in the study design (for example, collection of biological samples, anthropometric measurements, filling in the written questionnaires, answering the EPIC-Soft 24-HDR or taking the para-aminobenzoic acid (PABA) tablets) as many nutrition surveys currently include a large battery of measurements in addition to dietary intakes.
Subjects and methods
Sampling and study design Within the EFCOVAL Study, a convenience sample of 600 apparently healthy adults in the age group between 45 and 65 years old were recruited in Belgium, Czech Republic, France, the Netherlands and Norway. Respondents were recruited by different sampling methods, for example, through advertisements in local papers, by email, by flyers and invitation letters sent to a random selection of inhabitants, as well as via flyers distributed in the neighborhoods of supermarkets. During recruitment, efforts were made to include both genders and subjects with lower as well as with medium and higher educational levels. Exclusion criteria were as follows: using diuretics, following a prescribed medical diet, being enrolled in another study during the same timespan, not being able to read or speak the national language, being pregnant, lactating, having diabetes mellitus or kidney disease and donating blood or plasma during (or less than 4 weeks before) the study. Subjects taking antibiotics containing sulfonamides were also not allowed in the study, as well as subjects hypersensitive to sulfonamides or PABA (sulfonamide is a PABA-intake antagonist and PABA was used to check the completeness of urine collections).
The study protocol was approved by the local ethics committees of the centers involved in the EFCOVAL Study and informed consent was obtained from all study participants.
The recruitment of subjects and data collection in the Netherlands were performed 6 months before the other four countries, from April to July 2007, to test all procedures of the fieldwork and to be able to instruct the other centers on the standardized procedures. The other four countries started the fieldwork in October 2007 following the standardized procedures and study protocols drafted by Wageningen University in the Netherlands.
Instruments and procedures used
After subjects were found eligible and had signed an informed consent, they were included in the study sample. At the start of the data collection, a general questionnaire about lifestyle, socio-demographical information and nutritional habits (including use of supplements and a food propensity questionnaire) was completed by all subjects. In addition, height and weight were measured, and a non-fasting blood sample was taken in the study center. Two repeated 24-HDRs and 24-h urine collections (covering the same reference day) were obtained on 2 days at least one month apart.
EPIC-Soft was used to conduct the two computer-assisted 24-HDR interviews from each participant. Trained (in interviewing skills and EPIC-Soft use) nutritionists and dietitians conducted the interviews. One recall was performed through telephone and one via a face-to-face interview in the study center. The exact purpose of the dietary interviews (the exact food intake of the previous day) was not told to the subjects in order to avoid changing their usual dietary behavior because of the recall interview. The order of the two recalls with a different mode of administration was randomly assigned. During the telephone interview, respondents were allowed to check food packages or household measures in their home if this could help them provide more detailed information. They could also ask for help from another person in the house (for example, the person responsible for food purchasing and preparations) during the telephone interview (checking of food packages and help from another person in the house were not possible during the face-to-face interview in the study center). A picture book was available to help in estimating portion sizes of foods (for example, carrots, cake, French fries and so on) and mixed dishes or recipes (for example, casseroles, pizza and so on). Although most of the pictures included in this picture book were selected from the EPIC-Soft picture book, some extra (country specific) pictures were added. In Belgium, Czech Republic and the Netherlands, interviews were conducted neither on public holidays nor on Sundays; therefore, intakes of Saturday were recalled 2 days later (on Monday).
At the end of the data collection, all participants received an incentive (the incentive differed between countries but was B50 euros) and an evaluation questionnaire, to assess the respondents' viewpoint regarding the different procedures and methods used within the EFCOVAL Study. The same evaluation questionnaire was used in the five countries. In the Netherlands, no identification number was put on the questionnaire to guarantee anonymity. However, the identification number of the subject was included in the respondent evaluation questionnaire of the four other countries to allow linking with the other survey data (for example, gender, educational level and so on).
The respondent evaluation questionnaire (see Supplementary Appendix online) included 17 main questions and was specifically developed to investigate the perception and preferences of the respondents in the EFCOVAL Study regarding different aspects of the study. This questionnaire included open questions and multiple-choice questions using relative answering scales (for example, to a low degree, to some degree, to a fairly high degree and to a high degree). All the questionnaires were coded in the local centers by using a standard data-entry format and protocol. Answers to open questions were translated to English and recoded to the original answer categories wherever possible. An English version of the evaluation questionnaire used within the EFCOVAL Project is included in Supplementary Appendix online.
More details on the procedures and methods used in this EFCOVAL Study are given by Crispim et al. (2011a, b) .
Data analysis
Most of the questions that used the answering scale with the four categories were dichotomized in two categories (for example, to a high degree or not; or to a fairly high and high degree or not). The w 2 -test was used to investigate differences of categorical variables (for example, able to remember foods consumed on previous day to a high degree or not) among population groups (for example, genders and countries), and the Kruskal-Wallis test was used to compare continuous variables between independent samples (for example, comparing a score between different groups of education level). The respondents' abilities to fulfill the different aspects in the EPIC-Soft 24-HDR (for example, memorizing and identifying foods consumed) had four different answering categories (ranging from 1 ¼ 'capable to a low degree' till 4 ¼ 'capable to a high degree') in the respondent evaluation questionnaire (questions 8.a to 8.d in Supplementary Appendix online). To reflect the respondent's general capability to answer the EPIC-Soft 24-HDR, the scores for these four different aspects were summed into one single 'Total capability score' (ranging from 4 to 16) to compare the total capability of respondents for answering all the different EPIC-Soft questions between population groups (for example, between genders). All analyses were performed using the statistical software package SPSS for Windows version 15 (SPSS, 2003) .
Results
A total of 585 respondents (98%) completed the evaluation questionnaire; however, for the 122 subjects from the Netherlands, no socio-demographic information could be linked to the respondent evaluation data (see Subjects and methods section). Therefore, the subjects of the Netherlands were included in the analyses including data from the respondent evaluation questionnaire only. All respondents were almost equally represented over both genders and by the different centers (Table 1 ). Only for the educational level, there was an imbalance between the lowest and highest educational level, with an underrepresentation of the lowest educated level (only 18.8%). On the basis of the body mass index categories (as calculated from measured height and weight), 39.5% of the subjects were overweight and 11.7% were obese.
Reasons for participation
In total, 16% of the EFCOVAL subjects participated in the study because they always participate in scientific studies whenever they were invited, and 50% participated because they were interested in the study topic. There were 17% of the subjects who participated because of the incentive (39% in Czech Republic versus less than 17% in all other study centers; Po0.001). In addition, 18% of the respondents felt motivated by the interviewer and 12% were motivated by someone else to take part in the study. It is noteworthy to mention that multiple answers were possible for participation motivation/justification. In total, 92% of the participants would participate again in the study and 72% of them even without incentive. In Czech Republic, only 48% would participate again without incentive compared with more than 60% in all other countries (Po0.001).
Significantly, more non-obese subjects were motivated to participate in the study because of their interest in the study topic (56 versus 28% in the obese subjects; Po0.001). For the same reason, more women were motivated to participate in the study because of their interest in the study topic compared with men (59 versus 45%; P ¼ 0.003). On the contrary, significantly more men got motivated to participate in the study through the explanation of the field worker (25 versus 16% women; P ¼ 0.01).
Evaluation of different aspects of the study
For all aspects of the study (EPIC-Soft interviews, blood and urine collection, PABA intake and general questionnaire), at least three-quarters of the population reported that they only experienced problems to a low degree (Table 2) .
Only 88% of the respondents reported having faced problems, to a low degree, during both the telephone and face-to-face EPIC-Soft interviews (Table 2 ). There were no differences between the telephone and face-to-face administration, and there were fewer problems for the blood collections, questionnaires and PABA tablets than for the urine collections.
When asking the respondents to what degree they preferred the face-to-face EPIC-Soft interviews to report their dietary intake, 50 and 41% reported that they preferred the face-to-face method to a high and a fairly high degree, respectively. When asking the respondents to what degree they preferred the telephone EPIC-Soft interviews to report their dietary intake, 41 and 43% reported that they preferred the telephone method to a high and fairly high degree, respectively ( Table 2) .
Most of the respondents stated that they did not change their dietary habits because of the urine collection (96%) or 24-HDR interview (94%). Only 1% of the respondents drank less and 3% changed something in their diet during their urine collection (Table 1) . Moreover, 2% reported that they started eating healthier products and 1% less unhealthy products after their first 24-HDR interview (what the respondent considered as healthy or unhealthy products was not reported in the questionnaire). There were 3% of the participants who changed something else in their diet after their first 24-HDR interview (what exactly was changed was not specified). The subject changed something in his/her diet because of the urine collection The total number of respondents who completed the evaluation questionnaire was n ¼ 585 out of the total EFCOVAL Study sample of 600 subjects, although for the 122 subjects from the Netherlands, no socio-demographic information was available.
Respondent's capabilities to answer the EPIC-Soft questions There were 89% of the respondents who were able to answer the 24-HDR by themselves during the telephone interview (96% women versus 87% men; P ¼ 0.006), whereas 8% asked for help from someone else in the house and 3% needed help, but could not ask any help during their telephone interview. Although 85% of the respondents were capable of answering all the 24-HDR questions during the face-to-face interview in the study center by themselves, 15% reported that help from someone else in the household (for example, the person responsible for meal preparations) would have been helpful during this face-to-face interview in the study center (20% men versus 6% women; Po0.001).
As presented in Table 2 , 47 and 42% of the subjects felt capable to remember and, respectively, describe all foods consumed the day before to a high degree and, respectively, 45 and 48% to a fairly high degree (for these questions, no differentiation was made between telephone and face-to-face interviews). In addition, 40 and 49% of the subjects felt capable of estimating the portion sizes by means of the picture book to a high and fairly high degree, respectively, whereas only 23 and 37% without the picture book (Table 2) . Only 29 and 33% of the 48 subjects who completed a 24-HDR from 2 days in the past felt capable to remember and, respectively, describe all foods consumed 2 days before to a high degree and, respectively, 48 and 46% to a fairly high degree (Table 2 ). In addition, 35 and 54% of the subjects felt capable of estimating the portion sizes by means of the picture book to a high and fairly high degree, respectively, when the interview was completed recalling intakes from 2 days in the past, whereas only 15 and 44% without a picture book (Table 2) .
When summing up the capabilities (ranging from 1 ¼ 'capable to a low degree' to 4 ¼ 'capable to a high degree') for the four different aspects investigated into one single total capability score (ranging from 1 to 16), small but statistically significant differences were found between the capability score for the previous day and the capability score calculated for 2 days in the past (median was 13 for the previous day and 12 for 2 days in the past (P ¼ 0.01)). Furthermore, significant differences were found among countries when comparing the total capability scores for the previous day (Po0.001), with Belgium and the Netherlands scoring lowest (see Figure 1) .
When comparing this total capability score between population groups, no statistically significant differences were found between genders (13.1 (s.d. 2.4) for men and 13.0 (s.d. 2.3) for women), nor between educational levels (13.5 (s.d. 2.1) for the lowest educated, 12.9 (s.d. 2.5) for the intermediate and 12.9 (s.d. 2.3) for the highest educated subjects).
Preferences for administration method and logistics
Two face-to-face interviews were preferred by 28% of the subjects, whereas 26% preferred two telephone interviews Table 2 The perception and preferences of the study participants for different aspects of the study design and methods used (n (%))
Answering categories (scale)
To low degree To some degree To fairly high degree To high degree Abbreviations: EPIC-Soft, the software developed to conduct 24-h dietary recalls in the European Prospective Investigation into Cancer and Nutrition Study; PABA, para-aminobenzoic acid. The participants could answer the different questions described in the table below by means of a scale using the following categories: to a low degree, to some degree, to a fairly high degree, or to a high degree (N ¼ 584).
and 21% a combination of those two administration methods (for example, face-to-face method first, followed by a telephone interview, or the other way around; Table 3 ). There were 18% of the subjects who preferred another administration method (for example, self-administered methods) and the remaining 6% did not have a clear preference. Statistically significantly more subjects in the Netherlands and in Norway preferred two telephone interviews compared with the other countries (34 and 41% compared with 25% or less in all other countries; Po0.001). On the contrary, more subjects preferred two face-to-face interviews in France, Belgium and Czech Republic compared with Norway and the Netherlands (41, 34, 30 versus 15 and 25%, respectively; Po0.001). Moreover, a higher percentage of lower educated subjects preferred two face-to-face administrations (33%) compared with their higher educated peers (28%; P ¼ 0.03). On the contrary, a higher percentage of higher educated subjects would refuse two face-to-face interviews in future (18% versus 8% in lower educated subjects (P ¼ 0.03)).
When asking for the respondents' preferred location for a future interview, 49% of the subjects would prefer the study center (versus 22% at home and 10% at work) for the face-toface interview, and 63% would prefer to be at home for the telephone interview (compared with 11% at work). The remaining respondents did not have a clear preference (Table 3) .
Although all face-to-face interviews in the EFCOVAL Project were conducted at the study center, in the Netherlands, significantly more subjects would prefer the face-to-face interview at home (39%) compared with all other countries (less than 25%; Po0.001), in which they mainly would prefer to have the face-to-face interview in a study center. No significant differences were identified for what concerns the location preferences when comparing higher-and lower educated subjects.
Discussion
In the light of a pan-European food consumption survey, it is important to know why subjects participate in a dietary survey and whether the motivation/reason to participate in such a survey could differ between population groups (for example, between genders and countries), to understand and analyze possible selection bias. In addition, it is important to know the respondents' preferences and capabilities to improve participation rate, accuracy and respondents' compliance. Therefore, this respondent evaluation questionnaire was used to investigate the respondent's viewpoint about the EPIC-Soft 24-HDR, which is currently used in different national and international surveys.
In this study, most of the respondents reported that they faced problems only to a low degree for both EPIC-Soft administration modes. However, 15% of the respondents (mainly men) preferred help from another person during the face-to-face interview in the study center. One reason Figure 1 Box plot diagram (minimum, 25P, 50P, 75P and maximum) for between-country comparison of the total capability score, which was calculated from the capability values of the different aspects investigated the previous day (remembering foods, describing foods, estimating portion sizes with a photo book and estimating portion sizes without a photo book). The score can range between 4 and 16, with 16 representing the greatest capability. why mainly men preferred the help of a third/proxy person may be explained, because in this age group, women are often more responsible for meal preparations and for purchasing foods than men. When considering these results, the availability or accessibility of a third person who is responsible for food provision and meal preparations could be recommended in future surveys if this extra information is important for the accuracy of the dietary intake assessment (especially when men are included in the target population). Although 90% of the subjects felt capable of remembering and describing all foods consumed the day before to a fairly high or high degree, only 75% felt capable when the recall was about 2 days in the past (because no interviews could be conducted on Sundays, the interview regarding intakes on Saturdays was conducted on Monday). Moreover, the total capability score was significantly lower for interviews regarding intakes from 2 days in the past than about the previous day. Although our results suggest that the respondent himself feels less capable of answering a 24-HDR about 2 days in the past, we do not know whether the results of those recalls were indeed less accurate. Therefore, it should be further investigated to what extent the validity of a 24-HDR of 2 days in the past is comparable to the validity of a 24-HDR interview about the previous day.
In both situations (recall of previous day or 2 days in the past), more respondents reported to be capable of quantifying portion sizes to a higher degree with, compared with without, the use of the picture book. Although respondents preferred the picture book for estimating portion sizes, it is noteworthy that this does not necessarily mean that the picture book is the most accurate quantification method (compared with household measures for instance). The accuracy of the method can only be evaluated by comparison with weighing of the portions consumed. De Keyzer et al. (2010) recently concluded from a validation study in Belgium that the use of food photographs for portion size estimation of bread and beverages is acceptable for use in nutrition surveys. However, for photographs of margarine on bread, further validation using smaller amounts corresponding to actual consumption is recommended (De Keyzer et al., 2010) . Statistically significant differences were found among genders, different educational levels and body mass index categories for different aspects under study (for example, more women and non-obese subjects reported that they were motivated to participate in the study because of their interest into the study topic compared with men and obese subjects, respectively). Moreover, significant differences were found in preferences for the modes of administration used for the 24-HDR interviews among countries. From these analyses, it could be concluded that no single study method is ideal for all population groups and that the methods and design to be used in a survey should be adapted according to the study population in order to optimize response rate and compliance. For instance, different (interchangeable) administration methods could be recommended in different countries if those different administration modes are comparable in accuracy (this should be investigated in future research). It is therefore important to investigate the preferences of a study population in a pilot or validation study before commencing large-scale monitoring surveys to optimize participation rate and accuracy (Brustad et al., 2002) . However, it is noteworthy that the respondent's preference is often inferior to aspects influencing the validity/accuracy and feasibility of the dietary intake assessment (for example, if a self-administered web-based method is preferred by the respondent, but shown to be less accurate for estimating usual dietary intakes, preference should be given to the more accurate methods such as the face-to-face method). However, practical constraints such as housing density in a country could also have an important role in the decision-making process for the interview method to be used (for example, in Norway, where the population density is very low, the telephone method is often preferred above the face-to-face method because of feasibility reasons).
Although no other respondent evaluation studies were found that investigated the motivation, preferences and self-reported capabilities of the respondents for completing 24-HDR interviews, two recent studies from Subar et al. also asked for the respondent's preferences of certain aspects of the 24-HDR method (portion size estimation with different types of food photographs (Subar et al., 2010) and the use of different types of quick lists (Subar et al., 2007) ). Subar et al. (2010) concluded that participants generally preferred aerial photos for food categories other than spreads, for which household measures were preferred, and that participants indicated a striking preference for simultaneous versus sequential presentation of pictures. In addition, this study showed that, although photograph size did not affect the accuracy, participants strongly favored larger over smaller photographs and four versus eight photographs. From the other study of Subar et al. (2007) , which presents qualitative information from cognitive testing of two potential strategies for designing a quick list for an automated self-administered recall, it could be concluded that most of the participants preferred the meal-based quick-list approach over the unstructured quick-list approach. This subjective preference information from studies of Subar et al. (2010) helped in decision making during the further development of their automated self-administered recall when there were no clear findings regarding accuracy.
The large total sample size (when including all countries), the geographical spread (across Europe) and the inclusion of both genders and subjects from different educational level are important strengths of this respondent evaluation study, as well as the high response rate for the evaluation questionnaire. In the studies of Subar et al. (2007 Subar et al. ( , 2010 discussed above, less than 30 individuals were included in each study (in the study about the quick-list approaches, only 18 subjects were included).
Furthermore, the uniqueness of these data is an important strength of this study, as well as the inclusion of respondents recalling dietary intake data regarding intakes from 2 days in the past. No other pan-European studies were found that evaluate the respondent's viewpoint about the 24-HDR interview.
A limitation of the study is that small convenience samples were recruited in each country, which limits the representativeness of the subjects recruited within a country and confines generalization of these results to larger study populations recruited through random sampling procedures, as usually done in monitoring surveys. Comparisons between countries should therefore be interpreted cautiously.
Moreover, the underrepresentation of the lower educated subjects is a limitation of this study. Because the accuracy of the dietary intake data recalled through a 24-HDR interview might depend on the level of education of the subject, the feasibility results reported in this manuscript might be overestimated because of an overrepresentation of higher educated subjects. However, from our study results, it could be concluded that the lower educated subjects did not report differently on their ability to recall, identify and describe their food intake in comparison with the higher educated subjects.
Another limitation of the convenience sample is the fact that the subjects who participated in our study were likely to be more motivated than general participants from national food consumption surveys (the workload in our validation study with collection of biomarkers in addition to the 24-HDRs was probably higher compared with an ordinary monitoring study). These highly motivated subjects might experience less problems than less motivated subjects. Therefore, one should be careful when generalizing these results to the general population participating in large-scale food consumption surveys.
Moreover, the respondent evaluation questionnaire itself had its limitations, as this questionnaire had not been evaluated beforehand. For instance, for questions asking the degree of problems experienced, it could have been more accurate to include a category 'no problems', as now the lowest category in the scale was 'to a low degree'. Another limitation of this study is that anonymous evaluation questionnaires were used in the Netherlands, and no linking could be made with demographical information for the subjects recruited in the Netherlands. In addition, anonymous evaluation questionnaires might differ in truthfulness than non-anonymous questionnaires.
Conclusion
Most subjects only experienced problems to a low degree during the face-to-face and telephone-administered 24-HDR EPIC-Soft interviews. However, preferences and capabilities sometimes differed between population subgroups; therefore, a respondent evaluation during a pilot study could be recommended to improve participation and compliance in future surveys.
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